Introduction
The urachus is a ductal remnant which exists between the bladder and the umbilicus. It is derived from the embryonic allantois. Urachal remnant remains in almost all of infants and regresses due to fibrosis with age. Urachal anomaly results from a failure of the urachus to regress and is a rare congenital disorder. Urachal remnants are classified into four categories: patent urachus, urachal cyst, umbilical-urachal sinus, and vesicourachal diverticulum [1] . The most frequent complication of urachal remnants is infection. To the best our knowledge, this is the first report describing bowel obstruction due to umbilical herniation into umbilical-urachal sinus.
Case Report
A 65-year-old female with previously detected umbilicalurachal sinus was admitted to the hospital for transcatheter arterial chemoembolization of hepatic cell carcinoma. Figure 1 shows CT of umbilical-urachal sinus before admission. During post-embolization day 5, she suffered an abdominal pain and vomiting. Contrast-enhanced CT revealed the herniation of small intestine into the umbilical-urachal sinus and the mechanical obstruction of the intestine (Fig. 2) . Figure 3 shows the diagram of this hernia. Closed reduction of herniation was attempted and impossible due to obesity (BMI 32.0) and the large umbilical-urachal cyst (88 mm in a diameter). The emergent surgery was performed to repair the bowel herniation under general anesthesia. The umbilical-urachal sinus was resected with the umbilicus and the adjacent abdominal wall. The herniated intestine moved back to abdominal cavity spontaneously in the middle of umbilical-urachal sinus resection. The color of the herniated intestine returned to within normal limit in a few minutes. The linea alba was closed with 0 PDS interrupted suture. The pumpkin teeth flap (2 × 2 cm) was designed and extra skin was removed. The skin was closed with 4-0 PDS buried suture and 6-0 nylon interrupted suture. The medial side of the pumpkin flap was fixed to the underlying linea alba and new umbilicus was created. The oral intake was started from postoperative day (POD) 3. There were no any complications in the post-operative course. She was discharged from the hospital on POD 10. Figures 4 and 5 show her abdomen on POD 110. CT image on POD 110 (Fig. 6 ) shows no signs of herniation recurrence. She was satisfied with reconstructed umbilicus. The histological examination revealed the resected lesion had cystic structure and its wall contains granulation tissue, fibrous tissue, and cubical epithelium, and that result is consistent with the umbilical-urachal sinus (Figs. 7 and 8).
Discussion
The incidence of urachal remnant is uncertain. The urachal remnant lies in the space between the transverse fascia and the peritoneum (i.e., the space of Retzius). Urachal remnant includes patent urachus, urachal cyst, umbilical-urachal sinus, and vesicourachal diverticulum.
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Patent urachus is the most common type and 47% of urachal remnant. The second common type is urachal cyst (30%), followed by umbilical-urachal sinus (18%), and vesicourachal diverticulum (3%) [1] . Infection is the most frequent complication of urachal remnant. Other reported complications include malignant transformation, umbilical granuloma, calcification, stone formation, and persistent urinary tract infection. Rupture, bowel obstruction, or fistula formation with intestine may occur secondary to progressive enlargement. Spontaneous rupture of urachal anomaly leads to acute abdominal pain. Pagava et al. reported an infected cyst mimicking a strangulated umbilical herniation [2] .
To our knowledge, this is the first report describing strangulated umbilical herniation of intestine into umbilical-urachal sinus. Umbilical hernia was reported as one of post-surgical complications, but not as a presurgical complication. There was a case report of paraumbilical herniation of umbilical cyst itself into abdominal cavity [3] .
As shown in Fig. 1 , her umbilical-urachal cyst was large but filled with liquid. It is assumed that internal pressure of the cyst was greater than intra-abdominal pressure in the daily life. Transcatheter arterial chemoembolization is known to cause severe pain [4] . The severe pain due to arterial chemoembolization generated inordinately high intra-abdominal pressure which was greater than internal pressure of the cyst and resulted in umbilical herniation into umbilical-urachal sinus. It is also suggested that other conditions which cause high abdominal pressure (e.g., pregnancy, constipation) could result in the same condition as of this case report.
Treatment options for urachal anomaly are under observation and excision. Once it becomes symptomatic, surgical excision is basically recommended. Surgical excision is performed via open or laparoscopic means. In this case, in order to reduce the time of bowel ischemic time, open approach with umbilical resection was planned. Resection of the umbilicus allows the surgeon to spare the time for separation of the umbilicus and urachal anomaly. The strangulated intestine moved back into abdominal cavity spontaneously in the middle of the umbilical-urachal sinus resection; therefore, we could not take a picture of it. Several reconstructive methods of the umbilicus were reported. Pumpkin teeth flap was proposed by Purlenell [5] . This method is suitable for the abdomen with transverse laxity. The patient was obese and there was abundant skin for pumpkin teeth flap. This flap can be created on the straightly opened skin without impairment of vascular supply of the flap. This neoumbilicus creation method allows the surgeon to decide to resect the umbilicus at the first place and to shorten the time of approach into abdominal cavity.
The adjacent abdominal wall was resected in this case. Generally, resection of the adjacent abdominal wall is not necessary in the umbilical hernia repair. Since this kind of hernia orifice possibly contains some parts of the umbilical-urachal sinus, to avoid incomplete resection of umbilical-urachal sinus, the adjacent abdominal wall should be resected.
Conclusion
We herein described the first case report of the strangulated umbilical herniation into urachal anomaly. Most of the urachal anomalies causing pain are infected but as in this case report there is a possibility that the pain is due to strangulated herniation. When the strangulated herniation was left untreated, it would result in intestinal necrosis and peritonitis and become life-threatening condition. The physician should consider the possibility that the painful urachal anomaly is caused by strangulated herniation. Umbilical reconstruction after urachal anomaly resection can eliminate the need of dissection between urachal anomaly and umbilicus and may reduce the ischemic time of strangulated intestine. The adjacent abdominal wall should be resected to avoid incomplete resection of urachal anomaly. 
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